Introduction. The issue of inequalities in the use of health services and health inequalities between urban and rural dwellers is a subject of numerous scientific reports, but similar publications on dental health are scarce. Objective. The aim of this study is to assess the correlations between the use or non-use of dental services and the classical socio-economic factors (SES) in urban and rural groups in a representative population of Poland. Materials and method. The analysis consisted in desk research based on a questionnaire survey conducted by the Central Statistical Office of Poland on 12,532 individuals (urban areas -6411, rural areas -6121) in 2013. The chi-squared test, multivariate and univariate logistic regression models were applied. Results. There were major differences in the use of dental services depending on income level, education and source of income among rural and urban populations, as well as differences between these populations. Urban dwellers had 1.34 times greater odds of using dental services than rural ones (95% CI: 1.20-1.51). In the case of the highest income group, the odds were 3.26 (95% CI 2.21-4.83) times greater in cities and 2.07 (95% CI 1.51-2.85) times greater in villages than the odds in the lowest income group. In the highest education group, the odds were 1.58 (95% CI 1.17-2.13) times greater in urban areas and 2.08 (95% CI 1.48-2.91) times greater in rural areas than the odds in the lowest education group. Conclusions. There are considerable inequalities in the use of dental services, yet the differences in non-use, despite such a need, are less evident. This could imply that health disparities arise not only from economic constraints and unavailability of health care, but also from health attitudes and behaviours.
INTRODUCTION
Health inequalities resulting from socio-economic factors, such as place of residence, income level, education level and source of income, have been proved in a range of studies in Poland and abroad. Socially disadvantaged people are characterised by a worse health condition and a greater demand for health care than people with a high socioeconomic status (SES) [1] [2] .
A noteworthy example of health inequalities is life expectancy at birth for men in Poland by place of residence. According to the 2016 data provided by the National Institute of Public Health -Institute of Hygiene, life expectancy at birth for men in towns with a population below 5K was 2.3 years shorter than in the largest cities (above 500K), and 0.2 years shorter than in villages.
Inequalities in life expectancy at birth for men in terms of education are also remarkable. Life expectancy at 30 for Polish men with higher education was almost 12 years longer than those with lower-secondary and below. In the case of Polish women at that age, the differences were smaller -5.1 years [3] .
Health inequalities are noticeable also in a subjective assessment of the health condition of Poles depending on their status on the labour market. Only 3.5% of the employed respondents declared a poor or a very poor health condition, while this percentage was 3 times higher (9.6%) in the group of the unemployed respondents, and 7 times higher (23.4%) in the group of economically inactive persons [4] .
Inequalities in access to health care, among others, influence the objective and subjective measures of the health condition. The EU-SILC 2015 survey on unmet needs for medical examination among the Polish population reveals considerable differences depending on the income level. In the highest income group, 10% of the respondents declared that their needs of this kind were not met, whereas in the lowest income group the percentage was 15.9% [5] .
The above health disparities and access to health services have been well examined in the population of Poland [6] [7] [8] [9] [10] and many other countries worldwide [11] [12] [13] [14] . However, in the area of dental care, the issue has not been sufficiently investigated. The publications describing the observations made in the 1980s and the 1990s [15] [16] point to major inequalities in oral health between rural and urban populations, while current reports seem to imply that the inequalities are decreasing [17, 18] .
OBJECTIVE
The aim of this study was to analyse the use and non-use (despite such a need) of dental services in rural and urban populations. The socio-economic characteristics of both populations were analysed by disposable income, education level, and main source of income.
MATERIALS AND METHOD
Analysis was based on desk research, the 'Health Care in Households' study conducted by the Central Statistical Office of Poland (GUS) in the last quartile of 2013. The survey was performed with the PAPI (Paper and Pen Personal Interview) method. The questions were answered by persons aged over 15. Information about younger individuals were provided by those who were familiar with the children's situation: their parents or guardians. The study covered 4,584 households, which corresponded to 12,532 people. The application of the representative method in this research ensured a scientific ground for extrapolating the results from a random sample of households participating in the survey to all households in Poland (13, 337) . The average age in the studied group was 40.02 years, median 41.00 (Q 1 =21.00; Q 3 =58.00), range from 0.00-98.00, 6,520 women, 6,012 men. The distribution of the examined population by gender and age are presented in Table 1 . Analysis of the dependencies of using dental treatment or resigning from such services, despite such a need, on individual (single) socio-economic factors was performed with the use of the non-parametric chi-squared test. The relevance of the analysed factors was also confirmed through univariate logistic regression analysis. For the purpose of assessing the simultaneous impact of all discussed aspects, the multivariate logistic regression model was applied. Intensification of the considered risk factors was presented in terms of odds ratio.
RESULTS
Urban and rural areas. The percentage of people using dental care in cities (12%) was significantly higher (p<0.0001) than in villages (9.18%). However, the differences were not statistically significant in the case of non-use, despite such a need (urban areas -4.8%, rural areas -4.4%; p=0.30). This was confirmed by the results of the univariate logistic regression analysis. The odds of using dental advice among urban dwellers were 1.34 times higher than for rural dwellers (OR 1.34, 95% CI: 1.20-1.51). Place of residence was a statistically insignificant factor when analysing resignations from dental care, despite such a need (OR 1.09, 95%, CI: 0.92-1.30).
Income level.
There was a significant relation (p<0.001) between the income level and the use and non-use of services, despite such a need both in cities and villages (Fig. 1, Fig. 2 ). This was confirmed by the multivariate logistic regression analysis. The odds of using dental care for persons belonging to the highest income group was 3.26 (95% CI 2.21-4.83) times greater in the urban population, and 2.07 (95% CI 1.51-2.85) times greater in the rural population than in the lowest income group (Tab. 2) with other parameters set. With respect to non-use, the odds ratio for the highest income group relative to the lowest was 0.38 (95% CI 0.24-0.60) in cities and 0.53 (95% CI 0.33-0.85) in villages (Tab. 3). Education levels. As in the case of income, education level had a statistically significant influence on the use of dental services in both urban and rural areas (p<0.001) (Fig 3) . Regarding resignations, in turn, statistically significant differences were noticed only in the urban population (Fig. 4) . This was confirmed by logistic regression analysis; the odds of using dental care among people with the highest education were 1.58 (95% CI 1.17-2.13) times greater in the urban population, and 2.08 (95% CI 1.48-2.91) times 
Source of income.
The use and non-use of dental services was statistically significantly dependent on the source of income in both cities and villages (p<0.05) (Fig. 5, Fig 6) . When assuming pensioners and annuitants as the reference group, the odds for use were significantly higher in the group of people receiving social benefits (cities: OR 2.26; 95% CI 1.47-3.48; villages: 1.91; 95% CI 1.14-3.21) and earning income from other sources (cities: OR 1.7; 95% CI 1.31-2.22; villages: 2.01; 95% CI 1.51-2.68). In the urban population, the odds for use were considerably higher for individuals making a living based on casual and permanent employment contracts (wages and salaries), which was not observed in the rural population (Tab. 2). When analysing resignations Values in bold -statistically significant factors in the presented model Figure 6 . Source of income and non-use of dental care, despite such a need: urban (p<0.001) and rural (p<0.001) areas 
DISCUSSION
The presented study examined the use of dental care depending on SES factors, and showed that socio-economic factors influenced the use of dental services or resignation from such services, despite the need. Analysis conducted with the use of the non-parametric chi-squared test and the univariate logistic regression model evidenced the existence of statistically significant differences in the use of dental care between rural and urban populations, whereas the differences in resigning from such services, despite the need, were not statistically significant. The obtained results might imply that there are no inequalities between urban and rural populations arising from the impossibility to use the services (e.g. due to lack of money, place of residence), yet inequalities still exist in the use of the services in general. In other words, it can be assumed that rural dwellers are more prone to use the services when such a need arises, but they still generally use the services less often (as, for instance, they resign from preventive services and examinations of the oral cavity). It should be also taken into consideration, that lack of differences in nonuse of dental care while needed may arise from changes in demographical structure. In 2005, the real income of rural inhabitants was lower than that of the urban population by 12%, whereas in 2012, the difference was only 6%. It is also important to emphasise that residents of rural areas are presently not only farmers, but also commuters to nearby cities [19] . Also deserving attention is the specific structure of dental service funding [20] in Poland and a very limited basket of dental care services guaranteed by NFZ (National Health Fund) [21], e.g. endodontic treatment of only front teeth in adults, the possibility to have removable dentures made once in 5 years, and no option to use light-curing fillings for adults.
The differences in the use between the 2 populations have been noticed during the last 2 decades of the 20 th century in Poland, although they seem to have been blurred since the beginning of the 21 st century. In 1978, the percentage of adults who used dental services at least once was circa. 40% in the rural population, and 55% in the urban, while in 2010 the percentages were comparable, i.e. 57% and 60%, respectively. Similar observations have been made for the younger age groups. In 1978, only 40% of 12-year-olds from rural areas and 70% of those from urban areas visited a dentist at least once. In 2010, the values of the indicators were similar -75.3% in villages and 69.6% in cities [18] .
If it is assumed that dental caries is an objective condition requiring dental care, results corresponding to those obtained in the presented study (no differences between rural and urban populations as regards an objective need) were observed in other latest studies on the population of Poland. In 2009, the value of the dental caries treatment ratio among 12-year-olds in the urban population was 0.54 and in the rural one -0.48, while in the case of adults the ratio was 0.79 for cities and 0.71 for villages [22] .
In this study, the disposable income level affected the use of dental care and resignation from it, despite such a need. The odds of using dental services were 3.26 times greater in the urban group and 2.07 in the rural one among individuals with the highest income than among those from the lowest income class. Eurostat data provided similar evidence. 'Too expensive' was the reason for 6.3% of the respondents from the lowest income group and only 1.6% of those from the highest income group resigning from a dental visit [23] .
International studies have shown a relationship between education level and health condition and health awareness. The percentage of edentulous persons was lower in the group of respondents with high education (4%) than in the group of people with low education (27%) [24] . In the case of persons with high education, the necessity to use dentures (36.9%) was smaller than for those with low education (64.4%) [25] .
The fact of having high education meant that the odds of using dental care were 1.58 times greater in cities and as many as 2.08 times greater in villages than for persons with the lowest education level. This relation had not been examined in the urban-rural relation in Poland to that date. What is important is the substantial improvement in the education level of the rural population. In rural areas, the number of people with a high education has almost quadrupled in the period of 1995 -2009 [26] . The above changes translate into health awareness and use of dental care [27] [28] .
The relationship between the way of earning a living and the use of dental care demonstrated in this study cannot be easily compared to reports by other authors, since the categorisation of the sources of income adopted by GUS is not applied in other countries. Scarce reports from the USA imply that in the case of Caucasian mothers, the regularity of dental visits for their children was also determined by their status on the labour market. The odds for a visit to a dentist were smaller for unemployed women (OR 0.68) than for mothers working full-time [29] .
Due to the fact that many of the above-mentioned factors influence the use and non-use of dental services, further research in this area is desirable.
CONCLUSIONS
The performed statistical analyses of the data have shown that: 1) Urban dwellers used dental services more often than rural ones.
2) The frequency of using dental services increased with income, and education grew in both rural and urban groups, 3) The group which used dental care the least often were pensioners and annuitants. 4) The above disparities were not that clear regarding the non-use of such services, despite such a need, which might imply that this is determined not only by the economic status and access to health care, but also by health attitudes and behaviours.
